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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 

(57) Abstract: 

FIELD: expanding shaped-tube devices such as shut-off gates, stem suspension 
devices, filters, etc., mounted in well. SUBSTANCE: expander comprises body (B) 1 with 
central duct 4 having union 5 in its lower portion. Three rolling members (RM) are mounted 
with supporting units 8 and 9 in recesses 6 and 7 of B wall. Supporting units 8 of two RM are 
mounted in the above-mentioned recesses stationary, while supporting unit 9 of RM 12 is 
mounted with possibility of radial extension out of recess 7. Movable supporting unit is in the 
form of two eccentric one relative to another cylinders (C) 13 and 14. C 13 with larger 
diameter is sealed relative to body 1 wall, while C 14 with less diameter protrudes lo ■central 
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duct 4 of B and has passages connecting central duct 4 with hydraulic chamber 18 defined by 
walls of recess 7 and end surfaces of C 13 and 14 of movable supporting unit 9. EFFECT: 
such structural embodiment of expander provides enhanced quality and reliability of 
mounting shaped-tube devices as well as enhanced serviceability of expander as such and 
ability to broaden range of working diameter. 1 dep. cl., 2 dwg. 

The invention relates to the field of drilling and overhaul repairing oil and gas wells, 
and it particularly designed to expand tube-shaped devices mounted in a well during isolation 
of troublesome zones occurring in progress of drilling wells and in recover)' of tightness of 
casing strings. 

Known is an expander for expanding shaped-tube devices, comprising a body that is 
adapted for connection to a drill pipe string and has a central duct and recesses in a wall in 
which three rolling members are mounted using supporting units. 

The disadvantage of this device is that, when expanding a tube, the rolling members 
are continuously in the same position under action of a resilient member. Therefore, if it is 
necessary to reduce radial loads to a shut-off gate when being mounted in a wall, for example 
during repair of a damaged casing string in the form of split perforation, the present expander 
is inapplicable since further destruction of the casing string takes place because of 
impossibility to reduce a radial load thereto. 

It is an object of the invention to enhance quality and reliability of the shaped-tube 
device mounted in a wall during isolation of troublesome zones occurring in progress of 
drilling wells and in recovery of tightness of casing strings, as well as to enhance reliability 
and serviceability of expanding, and to provide a broadened range of a working diameter 
without change in a body diameter for a given standard size of the expander itself. 

The technical result is accomplished in that in an expander for expanding shaped-tube 
devices, comprising a body that is adapted for connection to a drill pipe string and has a 
central duct and recesses in a wall in which three rolling members are mounted using 
supporting units, a supporting unit of one rolling member is mounted in a recess of the body 
with possibility of radial expansion out of the recess. The radial-movable supporting unit of 
the extendable rolling member may be made as two diametrically different-sized cylinders 
eccentric relative to one another, the cylinder of the supporting unit with the greater diameter 



being sealed relative to ihe body and together with wall of the recess forms a hydraulic 
chamber in communication with its central duct. 

Figure 1 is a general view of an expander. 

Figure 2 is a section taken along the line A-A in Figure 1. 

Figure 3 is a section taken along the line E-E in Figure 1 , 

Figure 4 shows a casing string with a shaped shut-off gate mounted thereon using the 
disclosed expander. 

An expander for expanding shaped-tube devices comprises a body 1 with a thread 2 
for connecting the expander to a drill pipe string 3, and with a central duct 4 having a union 5 
it its whose lower portion. Three rolling members 10, 11, and 12 are mounted with 
supporting units 8 and 9 in recesses 6 and 7 made in a wall of the body 1 . The supporting 
units 8 of two rolling members 10 and 11 are mounted in the recesses 6 stationary, while the 
supporting unit 9 of the rolling member 12 is mounted with possibility of radial extension out 
of recess 7. The movable supporting unit 9 of the rolling member is in the form of two 
eccentric one relative to another cylinders 13 and 14. The cylinder 13 with the larger 
diameter is sealed relative to the body 1 wall by a seal 15, while the cylinder 14 with the less 
diameter protrudes to the central duct 4 of the body 1 and has passages 17 connecting the 
central duct 4 with a hydraulic chamber 1 8 defined by walls of the recess 7 and end surfaces 
of the cylinders 13 and 14 of the movable supporting unit 9. 

The operation of the expander is explained by example of recovery of the casing 
string when a crack forms therein. 

A shut-off gate 21 made of shaped tubes is preliminary installed within a tightness 
troublesome zone 19 of the casing string 20 be expanding said shut-off gate with a fluid 
pressure. Then the expander is lowered on the drill pipe string 3 into the shut-off gate, and 
the expanding of the shaped tubes of the shut-off gate begins by rotating and lowering down 
the drill pipe string 3 simultaneously with washing by a fluid pumped into the tubes under 
pressure. In doing so, the fluid pressure arises in the central duct 4 of the body 1 due to 
presence of the union 5 and, by acting via an opening 16 in the wall of the body 1 and 
passages 17 in the cylinder 14 of the movable supporting unit 9 to end surfaces of the 
cylinders 13 and 14, extends the rolling member 12 out of the recess 7 of the body to abut 



against a wall of the shut-off gate 21. Simultaneously, non-extendable rolling members 10 
and 1 1 also abut against the wall of the shut-off gate. Further, the rolling members subjected 
to the generated radial load roll along the inner surface of the shaped rubes and expand them, 
and closely roll the tubes up to the wall of the casing string 20. In approaching the tightness 
troublesome zone 19 of the casing string 20, the washing fluid pressure is reduced to 
minimum at which there is no extension of the radial-movable rolling member 12 out of the 
body ], and the shaped tubes are rolled to obtain a minimum diameter by two adjacent non- 
extendable rolling members 10 and 1 1 and the extendable rolling member 12 when the latter 
its in an initial, non-extended position. In doing so. thread connections of the shaped tubes of 
the shut-off gate 21 also expand up to the inner diameter of the shaped tubes, formed at their 
expanding in the troublesome zone, that reduces to minimum the pressure to the wall of the 
casing string 20 in its tightness troublesome zone 19. 

After passing the tightness troublesome zone 19 where the risk of destruction of the 
casing string is absent, the washing fluid pressure is increased, and the expanding continues 
according to the technology above. 

Upon termination of the expanding, the drill pipe string 3 is lifted from the wall 

CLAIMS 

1 . An expander for expanding shaped-tube devices, comprising a body that is adapted 
for connection to a drill pipe string and has a central duct and recesses in a wall in which 
three rolling members are mounted using supporting units, characterized in that a supporting 
unit of one rolling member is mounted in a recess of the body with possibility to extend out 
of it. 

2. An expander according to claim 1, characterized in that a radial-movable 
supporting unit of an extendable rolling member is in the form of two eccentric one relative 
to another cylinders, the cylinder with the larger diameter being sealed relative to the body 
and forming with the recess walls in the body a hydraulic chamber in communication with 
the central duct of the body. 



J 




RU 



2 064 357 C1 

B 21 D 39/10, E 21 B 29/10 



POCCHPlCKOE ArEHTCTBO 
no flATEHTAM V\ TOBAPHbIM 3HAKAM 



( 12 > OflUCAHME H3QEPETEHHfl K flATEHTy POCCHl/ICKOH 4>EflEPA UHH 



ro 
o 
o> 

CO 

O 



(21), (22)3a*BKa: 93039094/08, 06.08.1993 

(46) flaia ny6/iMKaunn: 27.07.1996 

(56) CCbiDKn: 3a«BKa HopBernw 90/05833, kji. E 21 B 
29/10, 1990. 



(71) 3a«BHTejib: 

TaTapcKMM rocyflapcTBeHHbiM 
HayMHo-ncxineflOBaTejibCKMfi n npoeicmbiM 

MHCTMTyT He<J)THHOM npOMblUJJieHHOCTM 

(72) H3o6peTaTe/ib: MyxaMeTWMH A.A., 

Me/iMHr K.B., A6flpaxMaHOB !~.C, H/ibflcoB M.C. 

(73) naTeHTOobnaflaierib: 
TaiapcKMM rocyflapcTBGHHbiM 
HayMHO-nccneflOBaTe/ibCKMM m npoeKTHbiti 

MHCTIdTyT He0THHOM npOMblLUTieHHOCTM 



(54) BAflbUOBKA flJlfl PA3BAJlbUOBb1BAHHfl yCTPOI/ICTB W3 nPOOHJlbHblX TPYB 



(57) PecfcepaT: 

Hcnonb30BaHne: ati* pasBanbuoBbiBaHMA 
ycTpOMCTE us npoc£ujibHbix Tpye- 
(nepeKpbiBaTeneM, noflsecoK xboctobwkob, 
4)n/ibTpoE m T.fl.), ycTaHaE.nnEaeMbix e 
CKsaaame. CylMHOCTb HaoopeTeHus: Baribi^OBKa 
co^epxiiT Kopnyc (K) 1 c LjeHTpanbHbtM KaHanoM 

4, b HMXHew nacTn KOToporo ycTaHoeneH ujiyuep 

5. B deHKe K BbinoriHeHbi ymy&neHHfl 6 m 7, b 
KOTopbix c noMombK) onop 8 n 9 ycTaHoaneHbi 
Tpn Bajibuy^omux sjieMema (B3). ripuneM 
onopw 8 flByx B3 ycraHOB/ieHbi b ymy6neHnnx 
6 K HenoflBWKHO, a onopa 9 B3 12 - c 

B03MO>KHOCTbK> pa^nailbHOro BblflBMJKeHUfi U3 

ymy6neHn« 7. floABHwHaa onopa Bbino/iHeHa e 
BHfle AByx 3Kci4eHTpnMHbix OTHOCMTe/ibHO flpyr 
Apyra unnnHOpoB (U) 13 m 14. llpkMeM 14 13 c 
6oxibLUMM AnaMeTpOM yn/ioTHeH oTHOcwejibHO 
deHKn Kopnyca 1, a 14 14 c MeHbWHM 
AkiawieTpoM BbicTynaeT e ueHTpa/ibHufi Kana/i 4 
K w nweeT KaHanw, coo6maK)u^Me qeHTpajibHbiPi 
tea Han 4 c ruflpaB/inMecKoPi KaMepoB 18, 
o6pa30B3HHoK CTeHKawn yrnye.ieHUR 7 v, 

TOpi4eBblMH nOBepXHOCTflMH L| 13 m 14 

noflBM)KHoCi onopw 9. TaKoe KOHCTpyKTMBHoe 
BbinonHeHne BanbtjoBKu ooecne^HBaeT ijejib - 
noBbiweHue KaMecTsa \a HaAewHOCTw ycraHOBKM 
ycTpoficTE us npocpn/ibHbix Tpy6, a Taiwe 
noBbiujeHne paooTOcnoco6HocTw caMoft 



Ba/lbl^OBKH M B03MO)KHOCTb paCWHDeHKK 

Anana30Ha paooMero fluaMeipa. 1 a. n. cfe-jibi. 4 
kin. 
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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 



(57) Abstract: 

FIELD: expanding shaped tubes devices 
such as shut-oft gates, stem suspension 
devices, filters mounted in well. SUESTANCE: 
expander comprises body 1 with central duct 
A having union 5 in its lower portion. Three 
rolling members are mounted with supporting 
units 8, 9 in recesses 6, 7 of body wall 1. 
Supporting units 8 of two rolling members 
are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling 
member 12 is mounted with possibility of 
radial extension out of recess 7. Movable 
supporting unit is in the form of two 
eccentric one relative to another cylinders 
13, 14. Cylinder 13 with larger diameter is 
sealed relative to body walk while cylinder 
14 with less diameter protrudes to central 
duct 4 of body 1 and has passages connecting 
central duct 4 with hydraulic chamber 18, 
defined by walls of recess 7 and end 
surfaces of cylinders 13, 14 of movable 
supporting unit 9. EFFECT: enhanced quality 
and reliability of mounting shaped-tube 
devices, enhanced serviceability of 
expander, broadened range of working 
diameter. 2 cl, 4 dwg 
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I'^ce Science CTHOCwiCr k etas n i*. OVC'cHl'? 
k Kan:'.ia. r :t.:-:orc pewoma nee - '" c-.:>-.bi> !' ?a::Ocbi> 
cke-ski'-h k npe^iHaSHaMeHc, & mcCihocik, ah* 
pa^EeribUOEbtEaHki^ ycTpoi>.ciE k;- ripoc:'K.nbKbt> 
ipyt ycT5HaErinEaewibix e CKEajKune np* 

H SOn SUM l'. 3CK OCDOKHeHHK, BOSHMKaKMUM). E 

npcuecce cypeKup ck&3>kwk k npn 
EocaaKOEneHM repMei i/iMhoci /■ o6caAHbi>; 

KOriOHH. 

l/tjEeciHa Ba^buoEKa ah* 
pasEanbuOEbiBaHnw ydpofccTE kis npoct'H.nbHbix 
Tpyo, ccAepwamaR Kopnyc, npKcnecoOneKKbiP: 
Anfi coe^quHeHUfl c kojiohhoPi 6ypunbHbix ipy6. c 
ueHTpanbHbiw KaHanow m yrnytaeHKfiM/, e 
cieHKe, e Kdopbix ycTaHOEneHbi c noMcmbK: 
onop Tpn Banbuyjounnx sneMeHie. 

HeflocTaTKow 3*roro ycipoPicTBa REn*eTc« 
to : mto Ba/ibLjyKHMne anewenTbi npu 
pasBanbi^OBbiBaHkin TpyGbi noA ^ePicTEnew 
ynpyroro snewieHTa nocTORHHO Haxcwrcfl e 
oflHOM nonoweHHu. flosTOMy npn 
Heo6xo^nMOCTn cHH3HTb paA^anbHbie HarpyaKu 
Ha npo0nnbHbi& nepeKpbiBaienb np/ ere 
ydaHOEKe b cKBaxo/iHe, Hanpuwiep, npn peMOHTe 
noBpeweHnPi oocaAHoPi KonoHHbi e Bn#e 
meneBofi nepefropamw, AaHHas BaribuoEKa 
HenpHMeHHMa, nocKonbKy uz-za h6bo3mo>khoctk 
CHiDKeHMR paflHa/ibHOfi HarpysKn Ha oocaAHyK) 
KonoHHy npoucxoflUT ee AanbHePiuuee 
paapyujeHne. 

3a,aaMe^ n3o6peTeHu* flErifleTc* 
noBbioienne KanecTBa u HaaewHOc™ yciaHOBKu 
ycTpoficTBa 1/13 npocfin/ibHbix Tpy6, 
ycTaHaBnuBaeMbix b cKBawwHe npn naonflijuu 
aoH ocnoMHeHnui, B03HHKaK)LMnx e npouecce 
6ypeHnw cKBaxnH, n npn BoccTaHOEneHnn 
repw.eTHMHOCTn oocaAHbix kohohh, a Taione 
noBbiaieHne HaAewHoc™ n pa6o7ocnoco6h:ocTn 
Ba/ibuoBKn n o6ecneneHne bo3mo>khocth 
pacLLinpeHUfl fluana30Ha pa6oHerc A^aweTpa 
6es nsMeHeHHK fluaMeipa Kopnyca AaHHoro 
TunopaaMepa caMoii BanbijoBKH. 

TexHunecKufi pe3y/ibTaT AocTuraeTc* Tewi, 
mto e BanbMOBKe Ann pasBanbuoBbiBaHup 
ycrpoficTB M3 npocfemibHbix Tpy6, coAepwamefi 
Kopnyc, npHcnococrieHHbift An« coeAHHeHKfl c 
KonoHHoft 6ypnnbHbfX Tpy6, c ueHTpanbHbiM 
KaHanoM m ymy6/ieHHflMn b cieHKe, e kotopwx 
ycTaHOBneHbi c noMombio onop Tpw 
BanbuyKDmux aneMeHTa, onopa oflHoro 
Bambuyjou^ero sneMeHTa yciaHoanena b 
yrny6neHnn Kopnyca c B03MO)KHOCTbK) 
paAnanbHoro BbiflBuweHun us Hero. PaAHanbHO 
noflBMKHafl onopa BbiABHWHoro Ba/ibi^yjOLMero 
3/ieMeHTa MO)KeT 6biTb Bbino/iHeHa b BHAe AByx 
AfiaMeTparibHC pa3HOBennKnx uhjiuhapob, 
SKCi^eHTpMHHbix OTHOCMTeribHO Apyr APyra, 
npuMeM i^mjiuhap onopw c 6onbwwM AnaMeTpoM 
ynnoTHeH OTHOCMTeribHO Kopnyca n o6pa3yeT co 
CTeHKaMn yrnyojieHHH ruApaB/iMMecKyK) Kawiepy, 
coo6iueHHy»o c ero LteHTpa/ibHbiw KaHanoM. 

Ha 0nr. 1 npeACTaB/ieH o6innfi enA 
BanbUOBKn; 

Ha 4>nr. 2 pa3pe3 A-A Ha cfcur. 1; 

Ha 4>nr. 3 pa3pe3 6-B Ha cf>nr. 1; 

Ha 4>nr. 4 o5caAnaF kojiohh3 c 
ycTaHOBneHHbiM npocpki/ibHbiM nepeKpbiBaiejieM 
c nowoiAbJo onncbieaeMOM eanbuoBKM. 

Ba/ibi40BKa Ann paasanbijoebiBaHH* 
yCTpOMCTB H3 npo4)nnbHbix Tpy6 coAepKUT 
Kopnyc 1 c pe3b6ofi 2 Ann npucoeAHHeHUfl ee k 
KonoHHe 6ypwibHbix Tpy6 3 u L\eHTpanbHbiM 

K3H3J10M 4, B HMWHeB KOTOOOrO 

ycTSHOBJieH ujTyMep 5. B cieHKe Kopnyca 1 
BbinonHeHbi ymy6neHn« 6 v> 7, e KOTopwx c 
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ncN'.cuibK* oner c v ± ycia^CE.ne-:^ 
Ear»=.uyfC'LUne s.newemb K U' np/.^eu' 

criopb? c /iEyx £8.nbuyK)iKn>. s.nev.emoE 10 v. 11 
yciaH0EJ*i8Hbi e yrriyoneKiiF.x C* HeriOAE^Hc. a 
onopa 9 EanbuyKjiuerc G.neweHTa 1/ c 

ECSMOWHOCrbK} paAManbHCC EbS^EV.>KeHkSF. Vi'c 

ymy6neHnF, 7. RoAEn>KH8f onopa 9 
Banbu^KjULterc sneweHis 12 EbinonHeHa e eh£6 
AEyx 3KCnempkJMHbix ciHC-cwieribHoro APyr 
Apyra i4nnmHAP0E 13 ks 14, f.MeKHiinx paanbie 
Anav.eTpbi. npunew uhjiuhap 13 c CoribLunr/. 
^naweTpOM ynnoTHeH oTHOcuTeribHo ci6hk^. 
Kopnyca 1 c noMOuibto ynriOTHeH^yi 15, a 
liujiuhap 14 c MeHbiuusM AnaweTpcw EbidynaeT 
e L^eHTpajibHbiP? KaHa/i 4 Kopnyca 1 Mepea 
oTBepdne 16 : BbinonHeHHoe b cieHKe, n kiMeei 
KaHaribi 17, coo6LMajotuy.e ueHTparibHbm KaHan 4 
Kopnyca 1 c ruApaBnuMecKoPi KaMepo/. 16, 
o^pasoBaHHoPi cieHKaMki oTEepcTus 16, 
yrjiy6neHn« 7 b Kopnyce 1 u TOpueBbtMn 
noEepxHOCT^Mn unnnHApoE 13 n 14 noAEWKHofc 
onopbi 9. 

Pa6oTa EanbUpBKu no?icHneTcn Ha npniwepe 
BOCCTaHOBfieHUF. repMeTvNHocTu obcaAHoPi 
KonoHHbi npn o6pa3oeaHMM e Heki Tpeu4HHbi. 

B 30He 19 HapyweHHE repMei hmhoct h 
oocaAHoPi KonoHHbi 20 npeABapnTenbHO 
ycTaHaBnusajOT nepeKpbieaienb 21 us 
npoct)n/ibHbix Tpy6, nyieM pacuJupeHns ere 
AaBneHneM >khakocth. 3aTewi Ha konoHHe 
6ypnnbHbix Tpy6 3 BHyTpb nepeKpbteaTeniR 
onycKatOT BaiibuoBKy u BpaiAeHneM, c noAaMePi 
eHkia KonoHHbi 6ypnnbHbix Tpy6 3, HaMUHatOT 
pasBa/ibuiOBNBaTb npocpk'./ibHbie Tpy6bi 
nepeKpbiBaTe/in 21 c oAHOBpeMeHHOfc 
npOMblBKOll JKHAKOCTbKD, 3aKaHneaeMoCH E Tpy6bi 
noA AaBnenneM. np^. stom, e i^eHTpa/ibHOM 
KaHane 4 KCpnyca i : 6r«aroAapF. Hajinnnjo 
tuTyi^epa 5, AaBneHne khakoctm BOSpaciaeT n, 
BOSAeuiCTEyfc nepes oTBepcTue 16 b cieHKe 
Kopnyca 1 \a KaHaribi 17 e L^nnnHApe 14 
noABn>KHOki onopw 9 Ha -ropijeBbie noBepXHCCTu 
L4nnnHApOB 13 \a 14, EbiABuraeT BanbqyioiMnii 
anewieHT 12 us yrnyoneHkm 7 Kopnyca ao ynopa 
b deHKy nepeKpbiBaT^nn 21. OAHoapeMeHHo 
HeBbiABUKHbie Banbi^yKJi^ne sneMeHTbi 10 m 11 
Tawe ynkipatoTcn b cieHKy nepeKpbiBaienfl. 
flanee, Bajib4yK)iAne sneMeHTbi noA AePicTeneM 
cosAaHHOkl paAna/ibHofi Harpy3KM, 

npoKaTbiBaflcb no BHyTpeHHeii noaepXHOCTH 
npo^nribHbix Tpy6, pasBaribqoBbiBatOT nx u 
nnoTHO npuKaTbieaioT k cieHKe oocaAHoPi 
KonoHHbi 20. flpn noAxoAe k soHe IS HapyiueHMfl 
repMeTuMHOCTM oocaAHOft KonoHHbi 20 
AaBneHne npoMbiBOMHoCi xchakocth CHn«aK)T ao 
MUHUManbHoro, npn kotooom He nponcxoA^T 
BbiABVDKeHvin paA^aribHO-noABkiXHoro 
BanbLjyKunero 3/ieMeHTa 12 H3 Kopnyca 1, u 
paaBa/ibuoBbiBaHMe npocf^bHbix Tpy6 seAyT ao 
o6pa30BaHHR MUHUMa/ibHoro AwaweTpa AByMA 
cwe>KHbiMn HeBbiABMKHbiMki Banbuytou^uMki 
aneMeHTaMn 10 n 11 n ebtAenraiomnMCR 
sneiwemoM 12, KorAa oh HaxoAnTcn e hcxoahom, 
He EHABUHyTOM nojio>KeHMn. Dpn 3TOM 
peab^OEbie coeAHHeHkifl npoc$)nnbHbix Tpy5 
nepeKpwBaT-enn 21 TatOKe pacLL'k,p«K>TCfl ao 
BHyipeHHero AnaMeipa npo0nnbHbix Tpy6, 
o&pasyeMoro npn nx pa3BanbuoBbiBaHnn e aoHe 
HapymeHnyi, hto CHM)KaeT ao MUHUMa/ibHoti 
BennMnHbi AaEneHHe Ha CTeHKy occaAwofi 
KonoHHbi 20 b 30He 19 HapymeHMn ee 
repMeTMMHOCTn. 

flocne npoxoxAeHtifl 30Hbi 19 HapyujeHnw 
repMeT hhhoctm , rAe onacHocTb pa3pyiueHMfi 

ODCaAHOfc KOJIOHHbl OTOyTOTfiyeT, BHOBb 
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u D&c-.&a.nbiJO&bi&aKKe nepeKpyEf.".c-."ir-. Efcsy" nc 
"5 e>: KOfjCr r, 11 , on tics khom Ebtii't 

Tic okghmshwk pasEajtbuoEbiEfiK!'^. ko.hohhv 
6ypK.nbKbi>: Tpyo 3 c EanbupEKoi- ncDH^w.atoi 

CKEa>KHHb: 

OopMyjia M3o6peieHMR: 

i. BaribuoEKa /ma pasBaribUOEbiEahv.* 
ycipoPjcTB us npo0wnbHbix ipyfc, coriepwamafl 
KCpnyc, npucnocooneHHbik Anp. coeanHeHK* c 
KonoHHCM 6ypnribHbix Tpyo, c ueKipajibbHbiM 
KaHanoM v, ymyojieHHHMn e cieHKe.. e Koiopbix 
yciaHOEneHbi c noMOuibic onop ipn 
eanbuyKiLunx sneMeHia. CTn^aKjuiaRCf. Tew, 



mil onops o/jHCfc E8.nbuvK>iii.ero sneiweHis 
yci&KOE.n6H6 e yrny orient KCpnyca c 
EOsr/.WKHOCi b»o pa^i^aribHorc EbiAEtfweHv.p. us 
Here 

Ba.nt.u.oEKa no n. 1, cirinMatowaHCF. t6m : 
mo ps.QM8.nbH0 no/iEi/i>KHafi onopa EbiAEnwHorc 
EsribuytOLuero zneMems EbinonHeHa e suae 
fl&y>: ^^aweTparibHC pac-HCEe.n^K/iX uwjihhapoe, 
SKCueKipuHHbix oTHoc/.TeribHC Apyr Apy^s, 
npuMeiu unrikiHAp onopbi c ooribiLiuM fluaMeTpoiw 
ynnoTHen OTHOC/.TeribHo Kopnyca ^ oopasyei cc 
CT&HK3MK yrnyoneHKE e Kopnyce 
r^paEHUHecKyK:' Kaiwepy, coo6u4eHHyK) c ero 
ueHiparibHbiM KaHanoM. 
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